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COMPLETE LISTING OF CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Claims 1-37 (cancelled) 

38. (currently amended) A In a direct expansion CDX") geothermal heat 
exchange system, having a DX geothermal heat pump operablejaftg in a*he-heating 
mode and including a sub-surface geothermal heat excha nger, an improvement 
comprising a supplemental solar heating system including a solar heat collector 
fluidlv connected to a solar heat to direct expansion system re frigerant fluid heat 
exchanger bv fluid transport tubing, w herein solar heat acquired from athe solar 
heat collector is conveyed by means of a fluid within the fluid t ransport tubing, and 
the solar heat is transferred 7 by the «^-solar heat to direct expansion system 
refrigerant fluid heat exchange r moans, to ^he— refrigerant fluid in the DX 
geothermal heat pumpa r4tfe et oxpanoion oyotom . 

39. (currently amended) A In a geothermal direct expansion ("DX") h eat 
exchange system* having a DX geothermal heat pump operabtefcing in a*he heating 
mode and including a sub-surface geothermal heat exchanger , an improvement 
comprising a supplemental solar heating syste m including a solar heat collector 
fluidlv connected to a solar heat to direct expansion system refrigera nt fluid heat 
exchanger by transport tubing, w herein solar heat acquired from athe solar heat 
collector is conveyed by means of a fluid within the transport tubing, and the solar 
heat is transferred? by a the solar heat to direct expansion system refrigerant fluid 

2 

PACE 4/10 " RCVD AT 4/18/20054:43:48 PM [eastern Daylight Time] ■ SVR:USPTO-EFXRF-1/9 - DNIS:8729306 " CSID: " DURATION (mm-ss):03-38 



RPR 18 2005 3:35PM HP LASERJET 3200 



P . 5 



heat exchanger moono, to the-refrigerant fluid immediately prior to the refrigerant 
fluid entering the sub-surface geothermal heat exchangertran o for environment o f 
tho direct oxpanoion Gyotom . 

40. (currently amended) The system of claim 38 wherein all oolar ho at the 
fluid transport tubinges between the solar heat collector and the solar heat to 
refrigerant fluid heat exchange r moans isa*e insulated, and wherein the exterior of 
the solar heat to refrigerant fluid heat exchanger-a^eane is insulated. 

41. (currently amended) The system of claim 38 wherein the solar heat to 
refrigerant fluid heat exchange r moans is located at an elevation above that of the 
solar heat collector. 

42. (currently amended) The system of claim 38 whoroin further comprising a 
solar heat transfer termination devic o moano io provided, which solar heat transfer 
termination deyiceraeaee is ealy^-activated only w hen the DX geoth ermal heat 
exchange dirout oxpanoion system is operating in a^the-cooling mode, and during 
periods of time when tfee-aupplemental heat supplied by the solar heat collector is at 
a lower temperature than a the— maximum temperature in the sub-surface 
geothermal heat exchanger goothormal hoat exchange oub ourfaco environm ent? 
and which oolar boat transfer termination means io othorwioo dc - activatod . 

43. (currently amended) A direct expansion geothermal heat exchange 
system, operating in the heating mode, comprising a supplemental solar heating 
system wherein heat acquired from a solar heat collector is conveyed by means of a 
fluid within transport tubing, and the solar heat is transferred, bv a solar heat to 
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direct expansion system refrigerant fluid heat exchange means , to the refrigerant 
fluid in a direct expansion system, w herein the solar collector's heat transfer tubing 
is always sloped in an upward vertical orientation from the bottom of the solar heat 
collector to the top of the solar heat to direct expansion refrigerant fluid heat 
exchange means, and wherein the solar collector's heat transfer tubing is always 
sloped in a downward vertical orientation from the top of the solar heat to direct 
expansion refrigerant fluid heat exchange means to the bottom of the solar heat 
collector. 

44. (currently amended) The system of claim 38 wherein thoro is f urther 
comprising refrigerant tubing fluidlv connected to the solar heat to direct expansion 
refrigerant fluid heat exchanger, the refrigerant tu bing including an inverted U 
bend in tho diroct oxpanoion boating system's refrigerant tranoport tubing situated 
above the polar hoat to direct oxpanoion rcfrigorant fluid hoat exchange moane . 

45. (currently amended) Thn ny«tnm of claim 38 A direct expansion 
geothermal heat exchange system, operating in the heating mod e, comprising a 
su pplemental solar heating system wherein heat acquire d from a solar heat 
collector is conveyed bv means of a fluid within transport tubing, and the solar heat 
is transferred, bv a solar heat to direct expansion system refrigerant fluid heat 
exchange means, to the refrigerant fluid in a direct expansion system, wherein the 
solar heat to direct expansion refrigerant fluid heat exchange means is situated at a 
point in the direct expansion system's liquid refrigerant transport line after the 
direct expansion system's heating mode refrigerant expansion device and before the 
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point where the direct expansion system's thermally exposed sub-surface 
refrigerant transport geothermal heat exchange tubing is located. 

46. (withdrawn) A closed-loop water-source geothermal heat pump system, 
operating in the heating mode, comprising a supplemental solar heating system 
wherein heat acquired from a solar heat collector is conveyed by means of a fluid 
within transport tubing, and wherein the solar heat is transferred to the one of 
water and water and antifreeze fluid circulating within the closed-loop water-source 
geothermal heat pump system by means of one of a solar heat to a water-source 
system water/antifreeze fluid heat exchange means, and a solar heat to water- 
source system refrigerant fluid heat exchange means to a water-source system 
refrigerant fluid to water-source system water/antifreeze fluid heat exchange 
means. 

47. (withdrawn) A closed-loop water-source geothermal heat pump system, 
operating in the heating mode, comprising a supplemental solar heating system 
wherein heat acquired from a solar heat collector is conveyed by means of a fluid 
within transport tubing, and wherein the solar heat is transferred to the one of 
water and water and antifreeze fluid circulating within the closed-loop water-source 
geothermal heat pump system by means of one of a solar heat to a water-source 
system water/antifreeze fluid heat exchange means, and a solar heat to water- 
source system refrigerant fluid heat exchange means to a water-source system 
refrigerant fluid to water-source system water/antifreeze fluid heat exchange means 
immediately before the water-source system's circulating water/antifreeze fluid 
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enters the sub-surface geothermal heat transfer environment of the water-source 
system. 

48. (currently amended) The system of claim 46 a»<ir43-wherein all solar heat 
fluid transport tubes between the solar heat collector and the one of solar heat to 
water/antifreeze fluid heat exchange means, and solar heat to refrigerant fluid heat 
exchange means to a refrigerant fluid to water/antifreeze fluid heat exchange 
means, are insulated, and where the exteriors of the one of solax heat to 
water/antifreeze fluid heat exchange means, and solar heat to refrigerant fluid heat 
exchange means to a refrigerant fluid to water/antifreeze Quid heat exchange 
means, are insulated. 

49. (currently amended) The system of claim 46 and 47 w herein the one of a 
solar heat to water/antifreeze fluid heat exchange means, and solar heat to 
refrigerant fluid heat exchange means and a refrigerant fluid to water/antifreeze 
fluid heat exchange means is provided, and wherein the one of solar heat to 
water/antifreeze fluid heat exchange means, and solar heat to refrigerant fluid heat 
exchange means, is located at an elevation above that of the solar heat collector. 

50. (currently amended) The system of claim 46 and 4 - 7 , wherein a solar heat 
transfer termination means is provided, which solax heat transfer termination 
means is only activated when the water-source heat pump heating and cooling 
system is operating in the cooling mode, and during periods of time in the heating 
mode when the supplemental heat supplied by the solar heat collector is at a lower 
temperature than the maximum temperature in the geothermal heat exchange sub- 
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surface environment, and which solar heat transfer termination means is otherwise 
de-activated. 

61. (currently amended) The system of claim 46 and 17 wherein there is an 
inverted U bend in the water-source heat pump's heating system's one of 
water/antifreeze fluid transport tubing, and refrigerant fluid transport tubing, 
which tubing containing the inverted U bend is situated above the one of solar heat 
to water/antifreeze fluid heat exchange means, and solar heat to refrigerant fluid 
heat exchange means. 

52. (currently amended) The system of claim 46 and 47 w herein the solar 
collector's heat transfer tubing is always sloped in an upward orientation from the 
bottom of the solar heat collector to the top of the one of the solar heat to 
water/antifreeze fluid heat exchange means, and solar heat to refrigerant fluid heat 
exchange means, and wherein the solar collector's heat transfer tubing is always 
sloped in a downward orientation from the top of the one of the solar heat to 
water/antifreeze fluid heat exchange means, and solar heat to refrigerant fluid heat 
exchange means, to the bottom of the solar heat collector. 

Claims 53-58. (cancelled) 

59. (previously added) A geothermal heat exchange system, operating in the 
heating mode, comprising: 

a geothermal heat pump, the geothermal heat pump including system 
refrigerant tubing and system refrigerant moving through the refrigerant tubing; 
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a supplemental solar heating system, the supplemental solar heating system 
including a solar collector, solar heating transport tubing thermally coupled to the 
solar collector, and solar heating fluid moving within the solar heating transport 
tubing; 

a heat exchanger thermally coupled to the supplemental solar heating system 
and to the geothermal heat pump; and; 

wherein heat acquired from the solar collector is conveyed to the solar heat 
heating fluid within the solar heating transport tubing, and the solar heat is then 
transferred by the heat exchanger to the system refrigerant in the system 
refrigerant tubing. 

Applicant submits that this Response to Notice of Non-Compliant Amendment 
meets the requirements of 37 CFR 1.121. 

The Commissioner is authorized to charge any deficiency or credit any 
overpayment associated with the filing of this Response to Deposit Account 23-0035, 
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